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Please Note: 


e =6The Product Training information is distributed for 
informational purposes only. It is not to be construed 
as creating or becoming part of Perkins Engines 
contractual or warranty obligations. 


e The appropriate service literature and ‘Service 
Bulletins’ available on www.perkins.com should always 
be the final authority and source of information. 


e Electrical Circuits, connections and termination points 
may change, make sure you have the correct 
drawings. 
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‘Off Road’ Emissions Legislation 


Tier O 
"A" rated engines can be used in regions 
without Emissions Legislation. 


Tier 1 


"B" rated engines are suitable for regions 
with Tier 1/Stage I Emissions Legislation 


Tier 2 


"C" rated engines are suitable for regions 
with Tier 2/Stage Il Emissions Legislation. 


Tier 3 


"D" rated engines are suitable for regions 
with Tier 3/Stage Iil Emissions Legislation. 
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‘Off Road’ Industrial - Ever Cleaner 


0.50 
0.45 
0.40 
0.35 1980’s 
a oes Particulate 
(g/kWh) oe Matter (PM) 
* 0.6g/kWh 
0.15 | Nitrous Oxide 
Tier 4A: 56<kW<130 
= Tier 4A: 130<kW<560 (NOx) 
0.05 


10.00g/kWh 


0 1 2 3 4 5 6 
NO,; NO, + HC (g/kWh) 
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Electronic Engine Benefits 


Electronic Engine Management system gives: 


Improved Specific Fuel Consumption (SFC) through precise control of 
Injection Timing and Duration. 


Machine protection under extreme operating conditions. 

Easy servicing and fault diagnostics, Electronic Service Tool, (EST) 
Exceeds emissions legislation and has a lower noise level. 

Better engine ‘responsiveness’. 

Improved reliability,engine monitoring and protection. 

Further cost savings through integration into ‘Genset' design (CAN) 
Improved torque, different torque curves available, torque ‘shaping’ 
Rating changes available, Base Load, Prime, Standby, 1500/1800 
Configuration files, gives the customer flexibility, droop, etc 
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83 Perkins” 


Gen Set Power Selector Chart 


Model offering for Unregulated Territories 


re ee 


Net Engine Output Generator Typical Set Out 4500/1800 
put 
Efficiency | power rev/min 
Model Baseload . Factor Baseload | Prime Standby switchable 
= kWe | kVA _| kWe | kVA | kWe | KVA_| 


1306C-E87TAGS | 164 | 180 | 199 | 92 | 08 | 151 | tag] 166 [208] 183 | ao] 
1306C-E87TAG4 | t79 | 198 | 2t7 | 92 | 08 | 165 | 205 | 182 | 228 | 200 | 250 | 
1306C-E87TAGS | 185 | 204 | 224 | 92 | 08 | 170 [ais] 198 [2357 | 206 | 258 
1306C-E87TAG6 | 198 | 218 | 239 | 92 | 08 | 182 228 | 200 | 250} 220 | 275 | 
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e It needs a good flow of ; 


4 el e Electronics gives control! 
O ( Clean Air and Fuel. 
e Also needs Compression! 
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1300 Edi Series-Industrial Open Power 
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1300 Edi Series-Industrial Open Power 


Unit 
© IOPU 1 -Variable Speed Droop, with analogue throttle and 
Idle validation switch. (mobile applications) 
° IOPU 2 - Variable Speed Isochronous with analogue hand 


throttle, 
(no IVS - non Mobile Applications) 


° 12 Volt and 24 Volt ECM’s availalge 


If you are not sure of the voltage and markings have been removet 
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1300 Edi Series-Electropack 


® 1500/50 Hertz, can be wired 3 ways, 


(auto or manual, (load share) or stand alone, 
(isochronous) 


® 1800/60Hertz, can be wired 3 ways 


(auto or manual, (load share) or stand alone, 
(isochronous) 


® 1500/1800 Switchable, can be wired 2 
Ways 1500 or 1800, Isochronous Only 


OPerkins. 
BUEN 


°® 12 Volt and 24 Volt ECM’s availab 


If you are not sure of the voltage and the markings have been re 
check PIN 35 to ground 1.4K Ohms - 12 volts / 2.8K Ohms - 24 vo 
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Gen Set Power Range 


2 Ratings 
1306-E87T 
1 Rating 


WR4410/WR4411 


WR4412 


6 Rating 
1306-E87TA 


4 Rating 


WS4413/WS4418 


WS4419/WS4422 


O 50 100 150 200 250 300 
Max Gross Standby Ratings 
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Engine Identification 
e Engine Type 


Engine Family 
Build List Number 
| Country of Origin 


W P 12345N 654321G 


Serial Number 


Year of Manufacture 


——— SSS SS 
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THE CONNECTORS Im THE MODULE 
OVE OCEY DROTECTED ITH & 
MELE CTO SOEAGE Bh teoTTSNeH 
20 MOT SWOSTITUTE With ary 
OTHER GREASE. THE REQUIRED 
TORQUE In SERVICE 1S: 40 LEAN, 


Engine Serial Number 
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Engine Identification 


1306.E87TA 


f I. cooled 
Turbo charged 
8.7 Litre 
Electronic 


6 Cylinder 
1300 Series 


—_——— SSS SS 
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Product Tra 


1300 al ne Sensors 


‘ar 


On Engine (Gray Connector) 
Engine Coolant 1 ener (ECT) 
Engine Oil Temperature. (EOT) 


Manifold Absolute Pressure. (MAP) 
Engine Oil Pressure. (EOP) 
Camshaft Motion Pickup. (CMP) 
Injection Control Pressure (ICP) 


Off Engine (Black Connector) 
Inlet Air Temperature. (IAT) 
Barometric Pressure. (Baro) 


gines Company Limited 2004 - All Rights Reserved 
ing ‘Se ant 3004 


@Perkins 


1300 Edi Series Sensor Layout 


Manifold Absolute Pressure 
(MAP) 


Engine Coolant 


Temperature (ECT) SA 


! Ww - ri fa (EM. “ony _ 
oe f f 


Camshaft Motion 
Pickup (CMP) 
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Injection Control Pressure 


OEM/Customer 
Connection 


All On-Engine 
Connections 


Engine Oil Temperature wy ET So Engine Oil 
“ae is ote E Pressure 
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Typical 1300 Edi ‘On Engine’ Wiring 


7 


= 
ay 
.s 


Gray ECM Connector 


‘Packard’ 20 pin Injector 
Plug 


Camshaft Motion Pickup 


r 
Proprietary Information of Perkins Engines Company Limited 2004 - All Rights Reserved L Cc lr k | Nn 
Product Training Sept 2004 S 


cok eo ‘On Engine’ 
a oA eee Connections 


(Gray Connector) 

. The injector solenoids are 
controlled by a 110v DC.pulse. 
(110 Volt DC is a dangerous voltage) 

. Pressure Sensors and Cam Motion 
Pickup require 5 volt dc. 

* The Injection Pressure Regulator 
Valve requires a Pulse Width 
Modulated (PWM) signal. 


a 
= 


a2 


CMP 
in.e 4 
In. #5 
(870A) 
_ Op Sees ee 
silica PURPLE = 115 VOLTS 
BLUE = VREF CIRCUITS (5V) 
(Dotted lines = Frequency or switch function) 
r] 
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1300 Edi Series ‘On Engine’ Wiring 


| Harness |. | 
e The Harness is protected by a plastic tubing. 


e It is mechanically fixed to the engine via clips, to keep 
the harness secure and away from potential damage. 


e All connectors are ‘keyed’ to ensure correct orientation. 


° Make sure all seals are correctly positioned. Blanking 
plugs must be fitted on any unused pins, to prevent any 
liquid ingress. (SPECIAL PowerPart grease is 
recommended for ECM Plug) 
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1300 Edi Series ‘On Engine’ Wiring 
Harness 
e 6§We have a very ‘Fault Tolerant’ extremely reliable 


system. Inevitably after many years service, faults may 
occur. 


e =6Traditionally, if the problem is ‘Electrical’, wiring / 
connectors are most likely to be the cause. 


© Shorts / open circuits / high resistance connections, can 
be caused by any combination of corrosion / abrasion / 
burning / vibration / fatigue and ‘liquid ingress’. 
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OEM/Customer Typical Connections 


(Black Connector) _ wssreram eoiee ntertace hemes 


See note 5 


charging cireuts A Chass harness connector 


Emergency 16 
stop device AWG 


All OEM/Customer 
Connections 


12V or 24V 


K€ 32 | SCS Input (set coast) 
Tat | S11 Switch 


24 | VGN - IPR (+) Fead 


<— S4 | Oll water lamp oulput 


[ss JENG Warn light output 


iz 
SSSI ATA) ata ink J1708) 
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OEM/Customer side, Connections 


e 6All Battery Positive and Negative connections to the ECM, 
Should be connected to prevent Voltage drop. 


e It is important that ECM power cables be connected directly 
to battery Positive and Negative - 


Correct cable sizes and fuses, should be always be used. 
Make sure of the current rating of the power relay contacts. 
Protect against ‘back EMF’ by installing a diode across relay 


Install 6 pin Deutsch Diagnostic Connector, for 
Communications. 


e Install warning lamps, Amber/Red and Diagnostics push 
button 


——— SSS SS 
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Minimum Connections, to run a 1300 


CONTROL 
ECM 


Customer Connections 


Note. 

We do suggest that a 
connection is made to 
Service Tool to allow 
Communication with 
The ECM via the ATA 


For Example 16 ATA + 
17 ATA - 
+onpinC 
= on pinE 
Alternative: 
SAE J1939. 18 CAN 
Screen 
19 CAN High 


20 CAN Low 


-+- 


ECM Power Supply, 
12/24 v 


Info 
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Some Typical Connections - 1300 Series 


aT ECM OUTPUT 
| S 
Speed Zi i 
ma 
= — 
| Amber Lamp 
| 
+ 
| 5 volt Pressure a 
=e Sensors Lr 


Lo) : 
_ — [J > 110 volt 
= Injectors 3 


ECM Power Supply, a - 
12/24 v } i j | . 


[+k ~=~+ Communications Adapter 
[__}~ _- ATA _J1939-CAN 


Vv 
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Connectors 


e Always use high quality connectors. (Gold/ 


) 
® Keep connections to a minimum. 
© Make sure all rubber seals are correctly fitted. 


° Remember... 
‘BAD’ CONNECTIONS CAUSE RESISTANCE! 


RESISTANCE CAUSES VOLTAGE DROP! 


SSS SSS 
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Effects of ‘Bad’ (Resistance) 
Connections 


‘P’ Plug ‘)’ Jack 


~ a ote 
24v dc Possible ‘Bad’ Connections p 24vdc 
a ae 4 


Has the same effect as....Resistances in circuit 
Don’t forget all connections! 


. 1 volt | | 2 volt | y 
"S. Se 
24v dc Ps de 


7 
Don’t forget all connections! 
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HYDRAULICALLY ACTUATED 
ELECTRONICALLY CONTROLLED 
UNIT 

INJECTION 


e HEUI ts the fuel system used in place of the mechanical 
high pressure fuel injection pump and nozzles 


° Hydraulically actuated using High Pressure Engine 
lubrication oil as power medium 


e Injection controlled by an 110 volt electrical solenoid 
© Solenoid controlled by Electronic Control Module (ECM) 
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H.E.U.I. Injector 


A 


Enables control of: 


|» High Pressure 


® Injection Pressure Engine Oil 


°® Injection Rate 


© Injection Timing 
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H.E.U.I. Oil System 
Filt 


Oil Cooler 
High Pressure Oil Supply Pump 


njection Pressure Regulator (IPR) valve 


To Engine 
Lubrication 
System 


Pump 
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High Pressure Oil Rail (Manifold) 


HEUI Injectors 
YT DCU OD 


—i “ 
‘ 


—ia < 
‘ 
—i “ 
‘ 


et ormation of Perkins 
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1300 Edi Oil Lubrication System 


ASSEMBLY 


TURBOCHARGER 
ee 
ASS 


MAIN OIL 


GALLERY ~y 


OIL TEMPERATURE I 
CONTROL VALVE F 


¢ FILTER PICK-UP TUBE 


PRESSURE 
REGULATOR 
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t bee 
y M 
Z < RESERVOIR 
2 OD iessccaee® 
° Lys 


) ’ MAIN BEARING 


AIR 
COMPRESSOR 


u 


UNFILTERED OIL 


“ean FILTERED OIL 


@Perkins 


1300 Edi Front View 


Engine Oil 
Camshaft Speed/Position (CMP)Plate 


Reservoir 
7 : 


Engine Oil 
Temperature 
Sensor 


Feed to High 
Pressure Pump 
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@Perkins 


H.E.U.I. Oil Supply and Pressure System 


ian &" DRILLED 


Cl SUPPLY 
INJECTORS iia 8 LJ PASSAGE 
—_ ou & 
ore 85 
Pee A 
a = =~ a 
= = = - _* OIL MANIFOLD 
— r | = 
—— X( 
- Pa INJECTION 
a CONTROL 
PRESSURE 
SENSOR 


FROM MAIN 


cae JSS 

7 OIL LINE 
XN. 

GY) 


INJECTION PRESSURE 
REGULATOR 


HIGH-PRESSURE 
OIL PUMP 


OIL 
RESERVOIR 
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Fuel System Pressure 
Relief 


Valve Max 
65 PSI 


Bap 20 


HEUI Injectors 


6 y Fuel Filter 


250 u Fuel Strainer Lift Pump 
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E Oil Reservoir | 
= High Pressure OilsChamber 
ae A Coolant 


Oil/Fuel Manifold 


ressure Pump Safety Valve: 


——_—_——_— = 
Ip 
7 7 
f 


- 


oe Outlen | 


4 es i = 
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| L 
} 


rh, ys : ‘ a : | S 
4 i q “Ss . : y a 
£ S f° re . \ 


Vv 


Fuel Supply 


High Pressure Oil Supply 


110 volt Injector Solenoid Supply 
Fuel Pressure Relief Valve, 60/65 


PSI 
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FUEL FLOW 


IN) ECTOR 
FUEL REGULATOR 
MANIFOLD 1} FD PD fp PD pp | 
< t —s t = a C ie t =i i = ‘' = 5 
v y Y y y RETURN 


BLEEDER VALVE/TEST POINT 


~+—— PRIMER PUMP 
(CHECK BALL 


= See i FUEL INLET 
PUMP ) < 
a «STRAINER 
(ut) 
AA 
FILTER 
Ml NEGATIVE PRESSURE 7 
mm PRIMARY TRANSFER PRESSURE (UNFILTERED) 
= PRIMARY TRANSFER PRESSURE (FILTERED) 


Mm RETURN PRESSURE aa 
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HEUI TWO STAGE INJECTORS 


° Higher Injection Pressures Give 
© Lower Particulate Emissions. 
© Improved Consumption. 


© Improved Performance. 
° Injection Rate shaping. 
© Lower NOx Emissions. 


® Reduced Combustion Noise. 


® Sharper End of Injection gives: 


® Reduced Particulate emissions. 
START OF INJECTION PILOT INJECTION 
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HEUI TWO STAGE INJECTORS 


DELAY MAIN INJECTION END OF INJECTION 
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AN INTENSIFIER 


_ .HEUI TWO STAGE INJECTORS 


= Id = PISTON 
| Le PLUNGER 
pls END 
Li FILL STAGE FIRST INJ ECTION FIRST INJECTION SECOND INJECTION 
STEP #1 STEP #2 STEP #3 STEP #4 
Ay walls &g ey ~v gg : LO a g 
PLUNGER | PLUNGER PLUNGER ~~ 
Main | | 
OPEN | CLOSED | CLOSED | CLOSED 
CLOSED OPEN t CLOSED OPEN 
NJECTION PRESSURE 
PRESSURE 
RELIEVED 


— — Without Two Stage 
—= INAREHWWo Stage Injectio 


n 
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| | TRANSFER PUMP PRESSURE 
Ml INJECTION PRESSURE 


@Perkins 


HEUI Injectors : Essential Messages 


e Service life > 10,000 hours (If:you look after your Fuel 
System) 


® Fault diagnostics by Diagnostic Tool/Service Tool 


(combined with other tests) 


All seals must be replaced if injector is removed and 
refitted 


° §6Not field serviceable 


© No nozzle replacement 
° Tamper evident 
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Injection Pressure Regulator 
Solenoid 


IPR Solenoid 
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INJECTION PRESSURE REGULATOR (IPR) VALVE 


1P R 
IN JEC TION PRES SURE 
REGULATOR 
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Injection Pressure Regulator Valve (IPR) 


Oil Temperature Sensor 


IPR valve Solenoid 


ee : — 
a 


4 


Saatt TL ILILILILIL LIL 


a 
| 
bs 


The Higher the Solenoid voltage 
The Higher the Injection Pressure Fuel Pressure Pump 


High Pressure Lube Oil Pump Injection Pressure Regulator valv 
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Controlling A DC voltage-For High Power 
© Potentiometers/Variabl€ Régibtimces 


Solenoi 


The ‘Old’ Way. | “input t¥ets 
Inefficient. 


Wasteful. 
Large Power 12Volts yo (amo 6 Volts 
Supply Input 


needed. 


a 11 Volts 
12 Volts 
Input 
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Controlling A DC voltage - For any circuits 


e Why we use PWM. Solenci 


| ] | S 1 Volt 
The ‘New’ Way. 


More efficient. 


Less Wasteful. 1 


Supply needed. 
| | | | S = ic 


— SSS SSS SSS 
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Pulse Width Modulation (PWM) 


ae OFF on OFF on OFF 


Average 
<— 10% Pulse voltage is 
Width 1.2 volts dc 


Ov 
Time 


e Average time on (Pulse Width) = average voltage. 
e Pulse runs at 500Hz. 
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Pulse Width Modulation (PWM) 


OFF ON OFF 


ON OFF ON 


4", 


Pulse Width ~*~ 
Increasing aourdee 
ESTO Ee ae Lent Sater anne V 
voltage 


increasing 


Ov. 


Time 


As demand increases so does pulse width 
e =6©Average time on (Pulse Width) = average voltage. 


e §6©°Pulse runs at 500HZz. 
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Pulse Width Modulation 


ON OFF ON 
12v 
90 % Pulse \ 
Width Voltage is 10.8 
volts dc 
Ov 


Time 


e =6©Average time on (Pulse Width) = average voltage. 
e Pulse runs at 500HZz. 
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PWM Operated, Injection Pressure 
— dilator 
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Injection Pressure Control System 


The Py 

6 
CLOSED LOOP = (3) | 
CONTROL ped Os : 


INJECTION CONTROL 
PRESSURE SENSOR 


| 
| 
| 
| 
INJECTORS | 
REXROTH | 
HIGH 
PRESSURE t | 
PUMP eo) > | 
g 2 | 
oO) oO) 2) () | 
\ | 
: E HOSE HIGH PRESSURE MANIFOLD | 
/ SS ee | 
RESERVOIR 


INJECTION PRESSURE REGULATOR VALVE 


Info 
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Electronic Control Module 
(ECM) 


Inside the ECM is the Management System that Controls and 
Provides: 


° Speed Governing. 

° Air/Fuel Ratio. 

¢ Start/Stop Sequence. 

¢ Engine Protection Devices and Diagnostics. 
¢ 110 volt Injection Solenoid voltage. 
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All ‘On Engine’ 
All OEM/Customer Connections 
Connections 


¢ Do not Paint ECM 
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ECM Grounding 


° Grounding 


° The 1300 Series ECM does not need a ground strap, 
it is connected to the aluminum ECM body internally. 


e This connection prevents EMI, Electro Magnetic 
Interference, affecting the interior electronic circuits 
of the ECM. 


WARNING! 


When carrying out welding or 
electrostatic paint spraying, special 
precautions should always be 
followed. 
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1300 Series Basic System - 
Interactions 
CONTROL 


INPUT 


OUTPUT 


es 
ees 
( 

Cables/ Cables/ 
Connectors Connectors 
eee a 
| fF 
Cables/ Cables/ 
Connectors Connectors 
eee 4 
| rc eww lL eC 

American 
Truck 
Associatio 
n s 


Info 
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1300 Series - ECM System 
° Convert physical actif tS ectrical Signals. 


e Typically on a 1300 Series engine they include: 


° Temperature, Pressure and Speed/Position 
Sensor. 


® Pushbuttons and Switches. 
© 12/24 Volt Battery Supply 


® Analogue Potentiometer speed control signals 
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1300 Series - ECM System 
° Convert electrical sicnSOHERUES. ction, or readable 


data/information in J1939 for the Electronic Service Tool, (EST) 
and ATA J1708 information that the Service Tool understands. 


es Typically include: 
°® Injector solenoids pulses (110 volts) 


e Relay, correct current rating, 40 A. (don’t forget diode 
protection) 


e Lamps, Red, Amber, Diagnostics/Coolant/Oil,etc 
Service Tool, (ATA) SAE J1708 
® Controller Area Network, (CAN) SAE J1939 (minimal information) 


r 
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1300 Series ECM: Essential Messages 


High Reliability. 
External connectors most vulnerable: bent pins, 
over tightened ECM plugs etc. 

° No internal fuses or serviceable parts. 


e =6©Never replace an ECM without first connecting the 
Service Tool (ST) or (EST) and carrying out basic 
diagnostic checks. 


e The ECM is the LAST component you should suspect. 
Before an ECM is returned:- Please contact the 
‘Technical Support Centre’ 


@Perkins 
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Technical Support Centre 


If you need Technical advice 
contact our dedicated Engineers 


Use the Request Form 
on the Perkins Secured Internet @ 
DE Pare Sree AU ee tee een eee hanes <p mae ceeem 
Or 
Send an e-mail to: 
technical_help@perkins.com 


For URGENT queries only, telephone +44 (0) 1733 58 2858 


Info 
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1300 Edi Engine Sensors 


On Engine (Gray Connector) 
Engine Coolant : Panaanders (ECT) 
Engine Oil Temperature. (EOT) 
Manifold Absolute Pressure. (MAP) 
Engine Oil Pressure. (EOP) 
Injection Control Pressure (ICP) 
Camshaft Motion Pickup. (CMP) 


Off Engine (Black Connector, only IOPU) 
e Inlet Air Temperature. (IAT) 
° Barometric Pressure. (Baro) 
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Coolant Level SENSORS 


Injection Control Pressure 


camshaft Motion Pickup 


Barometric Pressure 
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System Components - Temperature 
Sensors 


Thermistors: 


° Semiconductor sensing devices a 
e Resistance varies with temperature 
° Negative Temperature Coefficient (NTC) i.e. 
As temperature increases its resistance 
decreases 
ere ane Company Limited 2004 - All Rights Reserved @ 2 Cc lr k | Nn S 


System Components - Temperature 
Sensors 


© Engine Oil Temperature (EOT) Sensor 


® Used to determine the timing and quantity of fuel required to 
optimize starting over all temperature conditions. 
® Provides a Temperature reading for the Service Tool. 


® Fuel Quantity and Timing is Controlled to Compensate for oil Viscosity 
Changes. 

© If Fault Code is 311 or 312, the ECM default to ECT Value and the 
Warning Lamp will illuminate. If both ECT & EOT are not working the 
ECM will assume -1.7 Degree C for Starting and 


100 Degrees C for Engine Running. 
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System Components - Temperature 
Sensors 


Ohms 
(Resistance) 


250,00 
0 


30,000 


20 Deg C Increasing Temperature 


—_——— SSS SSS SSS SS 
r] 
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Temperature Sensor Operation 


ECM ‘On Engine’ 
Connector 


Temperature Sensor 


Ground 


Info 
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Temperature Sensor Operation 


Change of Signal Voltage with Temperature 


Fault Region - Signal shorted to a higher voltage or open circuit (voltage over Approx 4.6 


4.6 


Working Region of Temperature Sensor 


VOLTS 


0.2 
Fault Region - Signal shorted to a lower voltage (voltage under Approx 0.2) 


Temperature —~> 


@Perkins 
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Engine Coolant Temperature Sensor 
(ECT) 


(ATA Codes - 114, 115, ) 


4 sont 115 - Signal shorted to a higher voltage or open circuit (voltage over 4.595) 


Very cold Tem 


VOLTS 


Warning Temp 224.6 F 
Default Temp 180 F 
PGASee Gerad Sacra Pep eet te eee Pas aoa ttc Start Derate Temp 


fos * Shutdown 
Temp 233.6 F 


0.127 : 
ATA 114 - Signal shorted to a lower voltage (voltage under 0.127) 


Temperature —~> 


@Perkins 
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Intake Air Temperature Sensor (IAT) 
(ATA Codes - 154,155 ) 


rs 155 - Signal shorted to a higher voltage or open circuit (voltage over 4.6) 


oy gl een ne Serta e eee 
ial 0 leery eee mere ee Wei. 
W 
- 
=] 
O 
= 
Default Temp 170.6 F 
0.127 ——— 3 
ATA 154 - Signal shorted to a lower voltage (voltage under 0.127) 
32 68 Temperature °F ——> 
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Engine Oil Temperature Sensor (EOT) 
(ATA Codes - 311, 312 ) 


ALS 312 - Signal shorted to a higher voltage or open circuit (voltage over 4.8) 


VOLTS 


Default Temp 212 F 


--------------------------------------------------------------------------------9 


O.2 : 
ATA 311 - Signal shorted to a lower voltage (voltage under 0.2) 


Temperature —~ 


@Perkins 
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Temperature Sensors 
Different Fault codes and how they could be 
created? . 
ECM ‘On Engine’ 


Ngine Coolant Temperature Sensor Connector 


13 
Engine Oil Temperature Sensor 


13. | 
| 
| 
i 
a 
| 
— 
| 
| 


FAUIt Lio... ceeec cece eeeeeeeeeeees 
FPAUIG 2 cccersncdnctchedesreuawoeesues 
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1300 Series Pressure Sensors 


°® Manifold Absolute Pressure Sensor. 
MAP) 


Injection Control Pressure Sensor.(ICP) 


® 
© Engine Oil Pressure Sensor. (EOP) 


© Barometric Pressure Sensor.(Baro) 
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1300 Edi Pressure Sensor 
Operation 


No ‘Pull Up’ Voltage ECM 


Pressure Sensor 


Note: change in location of the 5 volt supply 
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Engine Mounted Pressure 
Sensors 


Change of Signal Voltage with Pressure. 


Fault Region - Signal shorted to a higher voltage (voltage over approx 4.8) 


8 


Ae 


Volts 


Working Region of Pressure Sensor 


0.2 
Fault Region - Signal voltage shorted to a lower voltage (voltage under approx 0.2) 


Pressure 


@Perkins 
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Engine Oil Pressure Sensor (EOP) 
(ATA Codes -211, 212 ) 


ATA 212 - Shorted to a higher voltage (over 4.9 volts) 


VOLTS 


0.039 
ATA 211- Signal shorted to a lower voltage (less than 0.039 volts) 


Pressure —- 
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Manifold Absolute Pressure Sensor 
(MAP) 


(ATA Codes -121,122 ) 
ATA 121- Signal shorted to a higher voltage (over 4.9 volts) 


4.9 


VOLTS 


0.039 
ATA 122- Signal shorted to a lower voltage (less than 0.039 volts) 


a Low PRESSURE High —- 
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Injection Control Pressure Sensor (ICP) 
(ATA Codes - 124, 125 ) 


ATA 125 - Signal shorted to a higher voltage (over 4.897 volts) 
4.897 


VOLTS 


0.039 
ATA 124 - Signal shorted to a lower voltage (less than 0.039 volts) 


ae Low PRESSURE High —- 
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Barometric Pressure Sensor 
(ATA Codes - 151, 152 ) 


ATA 151 - Signal shorted to a higher voltage (over 4.9 volts) 
4.9 


High Pressure 
Low Altitude 


VOLTS 


Defaults to 14.7 psi 


Low Pressure 
High Altitude 


1.00 
ATA 152 - Signal shorted to a lower voltage (less than 1.0 volts) 


= Low PRESSURE High —— 


@Perkins 
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Pressure Sensors 
Different Fault codes and how they could be 
created? . 
ECM ‘On Engine’ 
Connector 


Manifold Absolute Pressure Sensor 


Engine Oil Pressure 
Sensor 


FAUIt Loo... cece cece eeeeeeeeeeeees 
PAU 2 ccc wsrcdnctchedesreiuaweresues 
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Pressure Sensor Feeds, Harness Voltages 


Engine Oil Pressure Sensor 


Manifold Absolute Pressure Sensor 


(EOP) (MAP) 
Voltage between A & B, . Voltage between A & B, 
Voltage between B & C ° Voltage between B & C 
. Voltage betweenA&C a Voltage betweenA& C 


® Wiring Harness Plug Connections, 


(Checks the harness to ECM, Gray 
Connector) 
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Pressure Sensor Feeds, Harness Voltages 


Injection Control Pressure Sensor (ICP) Injection Pressure Regulator Valve Solenoid 


(IPR) 
Voltage between A & B, * Voltage between A & B, 
Voltage between B& C . Voltage between A & B, (OCC 
e Voltage between A & C Test) 


® Wiring Harness Plug Connections, 


(Checks the harness to ECM, Gray 
Connector) 


Info 
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emperature Sensor Feeds, Harness Voltage 


e Voltage between A GB....... 


Coolant Temperature 
Sensor. 


e Voltage betweenA GB....... 


Engine Oil Temperature Sensor 
° Wiring Harness Plug Connections, 


(Checks the harness to ECM Gray 
Connector) 
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emperature Sensor Feeds, Harness Voltage 


e Voltage between A GB....... 


Inlet Air Temperature 
Sensor. 


° Customer Wiring Harness Plug 
Connections, 


(Checks the harness to ECM Black 
Connector ) 
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1300 Edi Series Sensor Summary 


is Thermistor:- Sensor used to determine temperature. A thermistor 
changes it’s resistance value in relation to temperature change.The 
sensors used on most electronic engines are negative temperature 
coefficient, on temperature rise the resistance falls. 


as Pressure sensor:- Variable Capacitance sensors are used to measure 
pressure. The pressure which is measured is applied to a ceramic 
material. This forces the ceramic to move closer to a thin metal disk, this 
alters the capacitance value. This change of capacitance is fed to an 
integrated circuit, with it’s own 5 volt power supply, inside the sensor 
body, which in turn sends an appropriate voltage signal, dependant on 
pressure, to the ECM. 
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Camshaft Motion Pickup (CMP) 
Operation 


Camshaft Motion Pickup 
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Camshaft Motion Pickup (CMP) 


Narrow slot 90 Degree before TDC on number 


Cam Motion 
Pickup; 


3 Wire + 5volts - 
Ovolts + Digital 
Signal 


| 


Info 
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imshaft Motion Pickup (CMP) Output Voltag 
(ATA Codes 143, 144, 145,) 


Narrow slot 90 Degree before TDC on number 
Volts 


-160 -140 -120 -100 -80 -60 -40 -20 0 20 
Degrees 
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1300 Edi Series Options 
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Warning Options 
Engine Coolant Level 


) as ly vote 


1 
—————— eee 
tI 
Eraprictaly Inieemation other ons E Nails en yeny Llib 0a - All Rights Reserved ( ( » | Cc r KI | ) ' . 
roduc 


Crank Inhibit and CAN Options Circuit 


CHASSIS HARNESS CONNECTOR 


Diagram 


IGNITION 
SWITCH 4 
TO AMP 
BATTERY a is 18 AWG DRIVELINE DISCONNECT 
eee oF UN a 76) ewiTcH 
O CRANK INHIBIT 
CRANK 
18 AWG 
8 K-46] ENGINE CRANK INHIBIT 
SEE NOTE 2 


Os K-18] CAN SHIELD 
— CAN (4 

120 Ohms 
terminating 


resistor CONTROLLER AREA 


NETWORK (CAN) 


120 Ohms 
terminating 
resistor 


CRANK INHIBIT AND CAN OPTIONS 
CIRCUIT DIAGRAM 


r 
Proprietary Information of Perkins Engines Company Limited 2004 - All Rights Reserved 2 Cc lr k | Nn S 
Product Training Sept 2004 


Engine Warning (Lamps) and Protection 
(Shutdown) 
(All Have Options have Overspeed Protection) 
e Standard Warning 


¢ The ECM has no warning or protection 
system enabled. 


e 2 way warning 
e The ECM monitors ‘coolant temp’ and ‘oil 
pressure’. If the safe limit is exceeded on 
either parameter a warning light is 
illuminated. 


e 2 way protection 


e¢ The ECM monitors ‘coolant temp’ & ‘oil 
pressure’. If the safe limit is exceeded on 


a 
r] 
Proprietary Information of Perkins Engines Company Limited 2004 - All Rights Reserved P Cc r k | Nn S 
Product Training Sept 2004 


Engine Warning and Protection 


° Sway warning 


e The ECM monitors ‘coolant temp’, ‘oil 


pressure’ & coolant level’. If the safe limit ts 


exceeded on any parameter a warning light 
is illuminated. 


e 63 way protection 


e¢ The ECM monitors ‘coolant temp’, ‘oil 
pressure’ & coolant level’. If the safe limit is 
exceeded on any parameter the engine shuts 
TE: A COOLANT LEVEL sARYE ust BE INSTALLED IF 3 WAY WARNING OR PROTECTION IS REQUIR 
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Option high low low control fault (1) Overspeed 
waming 


2 way Lights OWL | Lights OWL | N/A Lights WARN Lights OWL 
waming 

2 way Lights OWL, | Lights OWL, | N/A Lights WARN Lights OWL 
protection plus plus 

(2) shutdown shutdown 


warming 
3 way Lights OWL, | Lights OWL, | Lights OWL, 
protection plus plus plus 
Shutdown Shutdown Shutdown 
waming OWL 
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MPSI Diagnostic Tool 


6 Pin Diagnostic connector 
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1300 Edi Series Service Tool 


Diagnostic Software 
for 
Electronic Engines 


Version 2.0 
Copyright 1999 WPI Micro Processor Systems, Inc. 


“if 
*APSI 
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American Truck Association - ATA link - J 
1708 


eis nine a a ee ee ee en A al o we bo ue 


-a-2 az 


To the 6 Pin Deutsch 
Connector 


Info 


r] 
Proprietary Information of Perkins Engines Company Limited 2004 - All Rights Reserved 2 Cc lr k | Nn S 
Product Training Sept 2004 


Diagnostic Functions on the Service Tool 


File Actions Help 


—, Diagnostic Programmable 


Parameters 


Diagnostic 
Tests 


ae Date 
ma Recording 


This option allows you 
to view all fault codes 
and clear inactive codes. 


Diagnostic test are used to 
test the continuity of the 

electrical circuits and certain 
functions in the ECM. 


A data list is a list of fixed You may change the value The data recording facility 
of variable data items of some parameters on the allows you to capture data 
that the ECM monitors. engine to customize its operation from the engine data list over 


a specified time period and 
save the recorded data to a file. 
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File Actions Data List Help 


Clown [antag | rem | 
eter 


Engine speed (N) 
Injection Control Pressure 


Float usts | cam te” | ABs | CY ORS” | EE Renn 

——_—_—_—— - Parameter 

: Battery Voltage 
Engine speed (N) 

Injection Control Pressure 


Select Data Li 


(laine MGHEN [CAP NUM [SCAU] 


Ready 
‘Asta ||| JO ea 


Ready 
| Astet||| Aes 
| [881300 Ei Genset - Dat... #fJuntitleds - Paint | 


| SBluntitied 1 - Paint 


'$3 1300 EDi Genset - Dat... 
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300 EDi Genset - Diagnostic Codes - Perkins Engine Diagnostics -l8) x 


File Actions Diagnostic Codes Help 


EF Toate Lists | Gea Paanestic 


Codes ee he ae ra [oad 


Intake Manifold Absolute Pressure In-range Fault 
326 | Genset Speed Control Circuit Fault 


Ready (MGAInE IBGE [CAP NUM [SCAL 
Aoor| | VAOea 
| §f1300 active codes Screen... || 1300 EDi Genset - Diag... 


Functions on the Service Too 


300 EDi Genset - Programmable Parameters - Perkins Engine Diagnostics = (ex 


File Actions Help 


ECM Manufacturing Data , PTO Preset Engine Speed 1 
(+). Programming Trace 
=). Power Take Off (PTO) Control 
PTO Preset Engir 
PTO Preset Engine Speed 2 Value: 1500 
Engine Warning & Protection System 
ECT Critical Temperature Units: fm 
ECT Warming Temperature 
Engine Warning & Protection System Mode 


EOP Critical Pressure for Region 1 Min: i 410 Max: i 590 


EOP Critical Pressure for Region 2 
EOP Critical Pressure for Region 3 Num. Changes: - ©. 
EOP Engine Speed Region Boundary 1 

EOP Engine Speed Region Boundary 2 


EOP Engine Speed Region Boundary 3 New Value: i 500 


EOP Warming Pressure for Region 1 
EOP Warning Pressure for Region 2 
EOP Warning Pressure for Region 3 Reprogram Parameter | 
Engine Family/Transmission 
Accumulators 
Event Log 
Vehicle Identification Number 
Parameter Total Tattletales 
Customer Password 
Engine Serial Number 
Radiator Shutter 
Coolant Tank Selection 
Coolant Tank Selection 


HA) 


[#) 


coe 


Ready (GARE MGHENG [CAP NUM SCAL 
Retart||| J AOea SMG us 
| SPjuntitled 2 - Paint |e 1300 EDi Genset - Pro... O55 8 all 
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Functions on the Service Tool 


300 EDi Genset - Diagnostic Tests - Perkins Engine Diagnostics 


File Actions Help 


Diagnostic | f] Prograrnmable Diagnostic | BR Data 
Tata tists | i ede Tests | COM Recording 


Codes 


; Available Tests 
key On Engine Off -Standard Test al Start | Toggle 1/0 | Can 
Key On Engine Off -Standard Test 


Key On Engine Off - Injector Test 
 1Key On Engine Off - Wiggle Test 
Key On Engine Off - Output Test 
Key On Engine Operating - Standard Test 


Operating - Injector Test 


; Active Codes 
Description 
Intake Manifold Absolute Pressure Signal out of range LOVY 
Intake Manifold Absolute Pressure In-range Fault 
| 124 | Injection Control Pressure Signal out of range LOVY 
Engine Oil Temperature Signal out of range HIGH 


Number of New Codes 


;- Inactive Codes Clear Codes 
Description 


Intake Manifold Absolute Pressure In-range Fault 
Genset Speed Control Circuit Fautt 


Number of New Codes 


—— 


Peep TTB (CP NUM [SCRE 
Aster ||| QAO ea 


SIMS sy ss 
| Me untitled 3 - Paint eS 1300 EDi Genset - Diag... O55. @ all 
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Functions on the Service Tool 


File Actions Help 


{Toate tists | | ely iene [ CR, | 


=< Tigger. | 
FE Cancel | 


Delete 


=| Browse | 


Data Recording Setup 4] 


Data Recording Setup 
Recording Length [sec] j 10 Display Interval [sec] fos x] 


Trigger Setup 
Trigger On: [Manual x] 


Specific Fault Code Selection 


[Select a fault code ra | 


Trigger Position in Recording 


Start 50% End 


(CWDS\DATAS — [CAP NUM _— 
aoa) uae 2 
| SPjuntitled 4 - Paint ES 1300 EDi Genset - Dat... 
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Controller Area 
Network 
(SAE J1939 CAN) 
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Controller Area Networks (CAN) 


© Introduction: 


© §6CAN ts the communication network between 
intelligent electronic devices used on an application. 


° Ground based equipment use a version of CAN that 
conforms to an international standard known as J1939 


e Application control, monitoring and diagnostics is 
possible using J1939. 
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Example of CAN Wiring 


Note. CAN wiring must be twisted, to prevent interference 


a Nodes 
120 Ohm 
a 
= 


DCR, Diagnostic Code Reader. 
GEM, Generic Engine Monitor. 


CAN 18 Screen,19 CAN + High, 20 CAN = Low 
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Controller Area Networks (SAE J1939 
CAN) 


e Advantages 


e Uses less wiring » (power 
supply/signal),hence,lower weight, lower cost, etc. 


e Uses less connections » hence more reliable. 
e Easier to install. (but,needs twisting and screening) 
® Improved quality of signal. 


° Transmission of huge amounts of Data. 
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Controller Area Networks 
e Types of messages 
© Commands 
® Requests for data 
e Types of addressing 


Point to point 
© Broadcast 
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1300 Edi Series-Electropack 


® 1500/50 Hertz, can be wired 3 ways, 


(auto or manual, (load share) or stand alone, 
(isochronous) 


® 1800/60Hertz, can be wired 3 ways 


(auto or manual, (load share) or stand alone, 
(isochronous) 


© 1500/1800 Switch-able, can be wired 2 
Ways 1500 or 1800, Isochronous Only 


OPerkine. 
I Tisdale 


°® 12 Volt and 24 Volt ECM’s availab 


If you are not sure of the voltage and the markings have been re 
check PIN 35 to ground 1.4K Ohms - 12 volts / 2.8K Ohms - 24 vo 
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1300 Edi Series-Industrial Open Power 


Unit 
© IOPU 1 -Variable Speed Droop, with analogue throttle and 
Idle validation switch. (mobile applications) 
° IOPU 2 - Variable Speed Isochronous with analogue hand 


throttle, 
(no IVS - non Mobile Applications) 


° 12 Volt and 24 Volt ECM’s availalge 


If you are not sure of the voltage and markings have been removet 
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1300 Edi Mechanical 


Enhancements 
(Since Year Model Year (MY) 2000) 
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Main Bearing Caps 


MY2000 


Previous 
Model Years 
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Bearing Shells 


oe | 1.368" 


Previous Model Years 
1.525" 
MY2000 
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Con-rods 


Chamfer 
Size 
Changed 


Previous 


raning 
e000 Model Years 
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Pistons 


Previous 
Model Years 


MY2000 
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‘Articulated’ Pistons 
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Testing Compression 
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Previous 
Model Years 


MY2000 
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Rockers & Shaft 


Se en 0.850" 
Previous Model Years 
Sees =. 1.128" 


a 
* . 


MY2000 


Bushing 


No Bushing 
Phosphate Coating 


Rocker Arm Support Blocks 


MY2000 


Previous 


MY2000 Model Years 
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@Perkins 


Oil Pump 


1.12" 1.24" 


466 CID 530 CID 
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Injector Sleeve 


Injector Sleeve 
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Injector Washers 


Stainless 


Steel 


Previous 
Model Years ieahiniaaes 
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Injector Wiring 


WARNING 
INJECTORS OPERATE AT 
110 VOLTS D.C. 


Previous 
Model Years 


A 


las 7) i ‘Packard’ 20 pin injector 
| ® & “~ feeds/returns 
s MY2000 ies 


—4 


Plastic Oil 
Deflector 


REPLACE OIL SEAL IF CONNECTOR IS REMOVED 
FROM ROCKER COVER 


Info 
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